INTRODUCTION THE PROGRAMMING MODEL
The ability of a farmer or group of farmers in a The programming model developed for each region to produce a specific product profitably production area had the following characteristics: depends on the structure of costs of production and (a) less than perfectly elastic demand functions marketing and demands of all competing crops. The for products incorporating local and nonfinal decision to grow a particular product is made on local demand components, the basis of its profitability relative to profitabilities (b) differing levels of risks and risk aversion and of other alternatives. Relative profitability of a (c) protection of local demand by transportaproduct changes as technological innovations affect tion costs. yields, resource requirements and production effi-
The general mathematical expression for the ciency. Factors affecting demand for resource inputs objective function incorporating the above characand products cause changes in profitabilities. Institeristics has been presented in several sources. A few tutional factors can also necessitate adjustments in of these are Hazell [6] , Hazell and Scandizzo [7] , farm plans by influencing price and/or production of Duloy and Norton [4] , Simmons and Pomerada [13] specific products and thereby affecting the profitand Nieuwoudt, Bullock and Mathia [11] . An adaptaability of one product relative to other product tion of the objective function which maximizes alternatives.
producer and consumer surpluses is as follows: The purpose of this study is to analyze relative Ma Max Z = X'W (A--.5BWX)-[C'X] -[L'X] -[R'X] profitabilities of fresh vine-ripe tomatoes and competing products grown in western North Carolina and where eastern Tennessee. Z = sum of net producer and consumer Procedures followed in the study were to surpluses (1) develop a programming framework which took X'W = output component into account production and marketing costs, risk A-BWX = linear demand function preference levels and less than perfectly elastic A,B = demand coefficients demands for products, (2) estimate production and W = diagonal matrix of average yields transportation costs, risks and demands for fresh X = vector of aggregate acres tomatoes and competing enterprises grown in western C'X = production costs including land and North Carolina and eastern Tennessee and capital (3) summarize production and marketing advantages L'X = labor costs and of tomatoes in these two production areas.
R'X = risk costs. 
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CExcludes capital costs for curing barns.
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costs were estimated by discounting expected gross income by an income variability index. 1 The level of Table 5 . Enterprise selec-PRODUCT DURING THE AREA'S tions assuming no risk costs are presented in the zero SUPPLY SEASON risk column, and risk costs are increased to 20 and 40 percent by assuming higher levels of risk aversion by farmers. Imports of products which were not profitshare of total state demand supplied by local area able to produce locally at the specified demands are farmers. DDL and DDs have the same elasticity at presented after solutions are given for all five farming any given price since they are assumed to have situations in each programming area. Imports are the common intercept values. It is assumed that A'D' acre equivalents at programmed yields of the and DDs have the same slope.
2 Import demand, D'B, products. The acres of products produced on the five was assumed to be perfectly elastic at the state base farm categories were calculated by multiplying price, P, as defined below, plus transportation costs.
optimal per farm value by number of farms in that Individual product demands used in the objective particular size group. function are specified by the demand segments Volumes of most products actually produced in D'BA'D". They were specified by a three-step 1975 were predicted fairly closely for all products process. First, with price elasticities obtained from except those imported into the area. Acres of each secondary sources, state demands were positioned crop produced in 1975 were underestimated because with the base quantity (q) and price (P) levels for yields used in the program were much higher than 1976. Second, the share of state demand supplied in actual yields. A reduction of yields to state average 1976 by local area farmers was determined. This would have increased resource utilization, total positioned local demand share DDL relative to total volume produced would have remained stable but state demand DDs. The third step was to divide calculated prices would have increased. demand schedule D'BA'D" into linear segments.
In North Carolina, vegetable enterprises were Demand coefficients and market shares for the local sensitive to the level of risk costs. Acreages of these and nonlocal demands are presented in Tables 3 and  crops tended to decline while acreages of soybeans  4. tended to increase as risk costs increased. All cropProtection of the local market for local farmers land was utilized. Capital was utilized fully on farms was set at the level of transfer costs (TC). An in groups 4 and 5. Tomatoes were grown on farm "import" activity was included to handle shipments group 1 (1-9 acres) at all three risk costs. However, a from farmers outside the area into the programmed slight reduction in acres occurred at the 40 percent area at prices above D'. At prices below P, local level. These acreage levels amounted to only about 60 farmers can make shipments outside the programmed percent of tomato acreage in 1975 as estimated by area, but the volume exported would affect the price county agents. Programmed yield of tomatoes was aRepresents total state production. Production to the programmed area can be estimated by multiplying state quantity by regional share. CRegional demand includes volume of production of 17 western mountain district counties including Buncombe, Haywood, Madison and Macon. dRegional demand share is based on the ratio of total 1974 production in the western mountain district counties of North Carolina to total state production. Insufficient data were available to estimate regional shares of selected crops for these products, a regional share of 10 percent was assigned and indicated by *. charged off similar to an insurance premium. CNumbers in parentheses represent the number of farms aBase solution is derived at a base wage rate of $2.00 in the size group.
per hour and opportunity cost of land of $50 per acre. bCalculated as a percent of expected income variability charged off similar to an insurance premium.
CNumbers in parentheses represent the number of farms greater than actual average yield in the area. Acreage in the size group. of tomatoes would approximate the 1975 level if actual average yield had been used in the program. Soybeans would have been displaced in the optimum Tennessee, with bell pepper acreage declining slightly plan. The program price which resulted at this level of as risk costs increased. The resource situation and the production was $8.37 per cwt. which is considerably profitability of enterprises were such that no imports less than the $13.50 average price in the 1975-76 of these crops were profitable at any risk level. In season. The calculated price reflected lower average fact, resources on farms in group 3 were not used. costs resulting from assumed high yields alluded to Land, labor and capital were underutilized on farms above. It would increase as yield decreased to the in other farm groups. In most cases, it was apparent 1975 level.
that demands were the limiting factor to resource use Pigs and soybeans were produced on farm groups in Tennessee. 4 and 5. On these farms they were not sensitive to
The situation was similar in the lower Tennessee level of risk costs considered.
Valley in that the enterprise solution was relatively Imports of the several products with less than stable across different risk levels. Corn was produced perfectly elastic demands show how competitive on farm groups 1, 3, 4 and 5. Land and other certain enterprises are for farm resources. Corn, white resources were not utilized on farms for group 2. potatoes and sweet corn were not competitive for Burley tobacco was produced on farm group 5 at the resources in the western North Carolina mountains. maximum allotted acreage for the area. Bell peppers, Stability of enterprises on upper Tennessee farms pimiento peppers and tomatoes were produced on is greater than on western North Carolina farms farm group 5. Acreages of pimiento peppers and (Table 6 ). This was true across risk levels as well. tomatoes were not affected by risk costs. Imports of Burley tobacco was grown only on farm group 5.
any product were not required to satisfy local Pimiento peppers were grown on farm groups 1 and 2 demand. As in the case of upper Tennessee, demands in upper Tennessee; corn, bell peppers and tomatoes for products restricted use of resources in that the were grown on farm group 4. Only corn and bell price fell below production costs with increased peppers were sensitive to risk costs in upper resource utilization.
Tomato acreages in both upper and lower yield, low costs) will be necessary to exploit this Tennessee areas summed to 1358 acres at zero risk potential. North Carolina has more profitable protection. These are more acres than are currently alternatives than Tennessee and is utilizing resources grown in the area. The resultant program price at this more fully. Expansion of tomatoes means a sublevel of production was only $10.20 per cwt. at zero stitution of tomatoes for other crops. Methods of risk protection, but increased to $14.80 at 40% risk lowering production costs in North Carolina will be protection. The 1975-76 price averaged $24 per cwt.
necessary to keep tomato acreage from declining. As noted previously, projected acreages of tomatoes The programming format is constructed for easy in North Carolina were less than are currently grown, testing of sensitivity of the solutions to changes in but total output for 1975 was closely approximated demand relationships, transfer costs, input prices, because assumed yields were greater than actual wages and general technical coefficients. It is not yields for 1975. It appears that Tennessee may be feasible to include these sensitivity analyses in this able to develop a comparative advantage in tomato paper. However, these analyses are incorporated in a production relative to North Carolina since resources forthcoming Southern Cooperative Series report are more underutilized there. However, demand sponsored by the Southern Regional Technical expansion or increased production efficiency (higher Committee on Vegetable Marketing (SM-46).
